To show the feasibility of broadband mode decomposition as a preprocessing method to reduce the effective channel delay spread and concentrate received signal energy in a small number of independent channels. • To show that this method is reliable and stable and even during strong internal wave activity a low bit error rate can be achieved.
•
To process and analyze PSK m-sequence signals with different carrier frequencies transmitted a distance of 19.2 km and collected by an array during the Shallow Water 2006 experiment.
To show the feasibility of broadband mode decomposition as a preprocessing method to reduce the effective channel delay spread and concentrate received signal energy in a small number of independent channels. • To show that this method is reliable and stable and even during strong internal wave activity a low bit error rate can be achieved.
OBJECTIVE
Shallow Water Experiment (SW06)
• Location, bathymetry, source and receiver positions.
New York City
Acoustical Array "Shark".
• The array system included a 16 channel VLA and a 32 channel HLA. The system was deployed in 78 m of water, which allowed 14 of the 16 vertical array channels to span the water column from about 76 m to 12 m depth. 
The pseudo-inverse was used to perform the modal filtering for each frequency of signal section spectrum.
The resulting filtered signals were transformed to low frequencies. After inverse Fourier Transform the processed sections then were down-sampled and combined by overlapadd method. Another approach based on the low-pass equivalent method (base-band mode filtering) was tested and gave the equivalent result with less computation expenses. 
MAXIMUM LIKELIHOOD DETECTOR WITH JOINT CHANNEL ESTIMATION AND DATA RECOVERY
Joint channel response estimation and data recovery (pre-survivor processing).
The simplified equations for the maximum-likelihood (ML) metrics are are minimum LMS estimations of channel impulse response of low frequency equivalent; is the data sequence; is the input data; a = 0.1 is a step size of estimation algorithm. The data processing shows that even in a very complicated environment with strong internal wave solitons the acoustical energy is concentrated in a small number of the first acoustical modes. A receiver can estimate mode-time intensity distribution and use a signal from a more intensive mode (or a few of them) for demodulation. A very high quality data transmission can be achieved for a range of approximately 20 km.
